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13/678,710, filed on Nov. 16, 2012, entitled “Parking Space
Finder Based on Parking Meter Data”; Ser. No. 13/678,722,
filed on Nov. 16, 2012, entitled “Parking Meter Expired
Alert”; Ser. No. 13/678,726, filed on Nov. 16, 2012, entitled
“Object  Sensing  (Pedestrian  Avoidance/Accident
Avoidance)”; Ser. No. 13/678,735, filed on Nov. 16, 2012,
entitled “Proximity Warning Relative to Other Cars™; Ser. No.
13/678,745, filed on Nov. 16, 2012, entitled “Street Side
Sensors”; Ser. No. 13/678,753, filed on Nov. 16, 2012,
entitled “Car Location”; Ser. No. 13/679,441, filed on Nov.
16, 2012, entitled “Universal Bus in the Car”; Ser. No.
13/679,864, filed on Nov. 16, 2012, entitled “Mobile Hot
Spot/Router/Application Share Site or Network™; Ser. No.
13/679,815, filed on Nov. 16, 2012, entitled “Universal Con-
sole Chassis for the Car”; Ser. No. 13/679,476, filed on Nov.
16, 2012, entitled “Vehicle Middleware”; Ser. No. 13/679,
306, filed on Nov. 16, 2012, entitled “Method and System for
Vehicle Data Collection Regarding Traffic; Ser. No. 13/679,
369, filed on Nov. 16, 2012, entitled “Method and System for
Vehicle Data Collection™; Ser. No. 13/679,680, filed on Nov.
16, 2012, entitled “Communications Based on Vehicle Diag-
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nostics and Indications”; Ser. No. 13/678,762, filed on Nov.
16, 2012, entitled “Behavioral Tracking and Vehicle Appli-
cations”; Ser. No. 13/679,292, filed Nov. 16, 2012, entitled
“Branding of Electrically Propelled Vehicles Via the Genera-
tion of Specific Operating Output™; Ser. No. 13/679,400, filed
Nov. 16, 2012, entitled “Vehicle Climate Control”; Ser. No.
13/840,240, filed on Mar. 15, 2013, entitled “Controller Area
Network Bus”; Ser. No. 13/678,773, filed on Nov. 16, 2012,
entitled “Location Information Exchange Between Vehicle
and Device”; Ser. No. 13/679,887, filed on Nov. 16, 2012,
entitled “In Car Communication Between Devices™; Ser. No.
13/679,842, filed on Nov. 16, 2012, entitled “Configurable
Hardware Unit for Car Systems”; Ser No. 13/679,204, filed
on Nov. 16, 2012, entitled “Feature Recognition for Config-
uring a Vehicle Console and Associated Devices™; Ser. No.
13/679,350, filed on Nov. 16, 2012, entitled “Configurable
Vehicle Console”; Ser. No. 13/679,358, filed on Nov. 16,
2012, entitled “Configurable Dash Display”; Ser. No. 13/679,
363, filed on Nov. 16, 2012, entitled “Configurable Heads-Up
Dash Display”; and Ser. No. 13/679,368, filed on Nov. 16,
2012, entitled “Removable, Configurable Vehicle Console”.
The entire disclosures of the applications listed above are
hereby incorporated by reference, in their entirety, for all that
they teach and for all purposes.

FIELD

The disclosure relates generally to vehicle data collection
systems.

BACKGROUND

Vehicles are becoming increasingly artificially intelligent
with wireless communication capabilities. Most vehicles on
the road today are controlled, in whole or part, by computers.
This intelligence has been underutilized for applications
largely unrelated to vehicle control.

Satellite positioning systems have enabled not only a
vehicle to locate itself but also to communicate with remote
entities.

There is a need for a vehicle that can communicate with
other vehicles and provide updated occupant information to
third parties.

SUMMARY

These and other needs are addressed by the various aspects,
embodiments, and/or configurations of the present disclo-
sure. The present disclosure is directed to a vehicular wireless
network for collecting, maintaining and reporting to a third
party occupant information.

The vehicle can include an occupant information module
to maintain, in vehicle memory, occupant information for at
least one vehicle occupant and report the occupant informa-
tion to a third party, the occupant information comprising
plural of occupant identity, occupant occupation, occupant
employer, occupant socioeconomic status, occupant business
address, occupant residential address, occupant interest,
occupant disinterest, occupant driving history, occupant cur-
rent and/or historic driving behavior and/or pattern, occupant
interpersonal associations with other persons, current vehicle
location, and criminal history.

The occupant information module can report the occupant
information to a law enforcement authority and wherein the
occupant information comprises occupant identity.

The occupant information can include criminal history.
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The occupant information can be at least one of driving
history, occupant current and/or historic driving behavior
and/or pattern and wherein the third party is an insurance
company having an insurance policy on the vehicle.

The occupant information module can determine, using
information received from a law enforcement database, a
criminal history of an possible vehicle occupant. The occu-
pant information module can compare a current vehicle loca-
tion to a physical location associated with a listed criminal
offender, and, when the physical location is within a selected
spatial distance of a current location of the vehicle when
parked, a possible association between the criminal offender
and the vehicle.

The occupant information module can notify an occupant
of a different vehicle of the criminal history of the vehicle
occupant.

The occupant information module can notify the third
party of the possible association when a frequency of the
vehicle being spatially proximal to the physical location is at
least a selected threshold.

The vehicle described in the present disclosure can provide
anumber of advantages. For example, the vehicle can expand
dramatically sources of information to verify map integrity
and accuracy, thereby avoiding map obsolescence due, for
example, to changes in roadway configurations and detours. It
can provide a central repository for information regarding
road, traffic, and weather conditions. Using vehicles as data
collection sources can provide an extensive network capable
of quickly, efficiently and accurately collecting information.
By providing occupant information to a central repository or
other vehicles, a vehicle can provide warnings regarding
behavior or potential behavior of an occupant and medical
conditions of the occupant. Assignment of an IPv6 address to
the vehicle can provide an address to locate the vehicle on the
Internet, simplify implementing cyber security, enable appli-
cations that support safety and data collection for predictive
analytics, enable voice-over-IP calls from the vehicle, and
furnish reliable presence information to a presence service or
server.

These and other advantages will be apparent from the
disclosure.

The phrases “at least one”, “one or more”, and “and/or” are
open-ended expressions that are both conjunctive and dis-
junctive in operation. For example, each of the expressions
“at least one of A, B and C”, “at least one of A, B, or C”, “one
ormore of A, B, and C”, “one or more of A, B, or C”” and “A,
B, and/or C” means A alone, B alone, C alone, A and B
together, A and C together, B and C together, or A, B and C
together.

The term “a” or “an” entity refers to one or more of that
entity. As such, the terms “a” (or “an”), “one or more” and “at
least one” can be used interchangeably herein. It is also to be
noted that the terms “comprising”, “including”, and “having”
can be used interchangeably.

The term “automatic” and variations thereof, as used
herein, refers to any process or operation done without mate-
rial human input when the process or operation is performed.
However, a process or operation can be automatic, even
though performance of the process or operation uses material
or immaterial human input, if the input is received before
performance of the process or operation. Human input is
deemed to be material if such input influences how the pro-
cess or operation will be performed. Human input that con-
sents to the performance of the process or operation is not
deemed to be “material”.

The term “automotive navigation system” is a satellite
navigation system designed for use in automobiles. It typi-
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cally uses an SPS navigation device to acquire position data to
locate the user on a road in the unit’s map database. Using the
road database, the unit can give directions to other locations
along roads also in its database. Dead reckoning using dis-
tance data from sensors attached to the drivetrain, a gyroscope
and an accelerometer can be used for greater reliability, as
SPS signal loss and/or multipath can occur due to urban
canyons or tunnels.

The term “bus” and variations thereof, as used herein,
refers to a subsystem that transfers information and/or data
between various components. A bus generally refers to the
collection communication hardware interface, interconnects,
bus architecture, and/or protocol defining the communication
scheme for a communication system and/or communication
network. A bus may also specifically refer to a part of a
communication hardware that interfaces the communication
hardware with the interconnects that connect to other com-
ponents of the corresponding communication network. The
bus may be for a wired network, such as a physical bus, or
wireless network, such as part of an antenna or hardware that
couples the communication hardware with the antenna. A bus
architecture supports a defined format in which information
and/or data is arranged when sent and received through a
communication network. A protocol may define the format
and rules of communication of a bus architecture.

The terms “communication device,” “smartphone,” and
“mobile device,” and variations thereof, as used herein, are
used interchangeably and include any type of device capable
of communicating with one or more of another device and/or
across a communications network, via a communications
protocol, and the like. Exemplary communication devices
may include but are not limited to smartphones, handheld
computers, laptops, netbooks, notebook computers, subnote-
books, tablet computers, scanners, portable gaming devices,
phones, pagers, SPS modules, portable music players, and
other Internet-enabled and/or network-connected devices.

The term “communication system” or “communication
network™ and variations thereof, as used herein, refers to a
collection of communication components capable of one or
more of transmission, relay, interconnect, control, or other-
wise manipulate information or data from at least one trans-
mitter to at least one receiver. As such, the communication
may include a range of systems supporting point-to-point to
broadcasting of the information or data. A communication
system may refer to the collection individual communication
hardware as well as the interconnects associated with and
connecting the individual communication hardware. Com-
munication hardware may refer to dedicated communication
hardware or may refer a processor coupled with a communi-
cation means (i.e. an antenna) and running software capable
of'using the communication means to send a signal within the
communication system. Interconnect refers some type of
wired or wireless communication link that connects various
components, such as communication hardware, within a
communication system. A communication network may refer
to a specific setup of a communication system with the col-
lection of individual communication hardware and intercon-
nects having some definable network topography. A commu-
nication network may include wired and/or wireless network
having a pre-set to an ad hoc network structure.

The term “computer-readable medium” as used herein
refers to any tangible storage and/or transmission medium
that participate in providing instructions to a processor for
execution. Such a medium may take many forms, including
but not limited to, non-volatile media, volatile media, and
transmission media. Non-volatile media includes, for
example, NVRAM, or magnetic or optical disks. Volatile
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media includes dynamic memory, such as main memory.
Common forms of computer-readable media include, for
example, a floppy disk, a flexible disk, hard disk, magnetic
tape, or any other magnetic medium, magneto-optical
medium, a CD-ROM, any other optical medium, punch cards,
paper tape, any other physical medium with patterns of holes,
a RAM, a PROM, and EPROM, a FLASH-EPROM, a solid
state medium like a memory card, any other memory chip or
cartridge, a carrier wave as described hereinafter, or any other
medium from which a computer canread. A digital file attach-
ment to e-mail or other self-contained information archive or
set of archives is considered a distribution medium equivalent
to a tangible storage medium. When the computer-readable
media is configured as a database, it is to be understood that
the database may be any type of database, such as relational,
hierarchical, object-oriented, and/or the like. Accordingly,
the disclosure is considered to include a tangible storage
medium or distribution medium and prior art-recognized
equivalents and successor media, in which the software
implementations of the present disclosure are stored.

The terms “dash” and “dashboard” and variations thereof,
as used herein, are used interchangeably and include any
panel and/or area of a vehicle disposed adjacent to an opera-
tor, user, and/or passenger. Typical dashboards may include
but are not limited to one or more control panel, instrument
housing, head unit, indicator, gauge, meter, light, audio
equipment, computer, screen, display, HUD unit, and graphi-
cal user interface.

The terms “determine”, “calculate” and “compute,” and
variations thereof, as used herein, are used interchangeably
and include any type of methodology, process, mathematical
operation or technique.

The term “display” refers to a portion of a screen used to
display the output of a computer to a user.

The term “displayed image” or “displayed object” refers to
an image produced on the display. A typical displayed image
is awindow or desktop or portion thereof, such as anicon. The
displayed image may occupy all or a portion of the display.

The term “means” as used herein shall be given its broadest
possible interpretation in accordance with 35 U.S.C., Section
112, Paragraph 6. Accordingly, a claim incorporating the term
“means” shall cover all structures, materials, or acts set forth
herein, and all of the equivalents thereof. Further, the struc-
tures, materials or acts and the equivalents thereof shall
include all those described in the summary of the invention,
brief description of the drawings, detailed description,
abstract, and claims themselves.

A “mobile ad-hoc network” (MANET) is a self-configur-
ing infrastructureless network of mobile devices connected
by wireless. Ad hoc is Latin and means “for this purpose”.
Each device in a MANET is free to move independently in
any direction, and will therefore change its links to other
devices frequently. Each must forward traffic unrelated to its
own use, and therefore be a router. The primary challenge in
building a MANET is equipping each device to continuously
maintain the information required to properly route traffic.
Such networks may operate by themselves or may be con-
nected to the larger Internet. MANETSs are a kind of wireless
ad hoc networks that usually has a routable networking envi-
ronment on top of a Link Layer ad hoc network.

The term “module” as used herein refers to any known or
later developed hardware, software, firmware, artificial intel-
ligence, fuzzy logic, or combination of hardware and soft-
ware that is capable of performing the functionality associ-
ated with that element. Also, while the disclosure is presented
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in terms of exemplary embodiments, it should be appreciated
that individual aspects of the disclosure can be separately
claimed.

The term “satellite positioning system receiver” refers to a
wireless receiver or transceiver to receive and/or send loca-
tion signals from and/or to a satellite positioning system, such
as the Global Positioning System (“GPS”) (US), GLONASS
(Russia), Galileo positioning system (EU), Compass naviga-
tion system (China), and Regional Navigational Satellite Sys-
tem (India).

The term “screen,” “touch screen,” or “touchscreen” refers
to a physical structure that enables the user to interact with the
computer by touching areas on the screen and provides infor-
mation to a user through a display. The touch screen may
sense user contact in a number of different ways, such as by a
change in an electrical parameter (e.g., resistance or capaci-
tance), acoustic wave variations, infrared radiation proximity
detection, light variation detection, and the like. In a resistive
touch screen, for example, normally separated conductive
and resistive metallic layers in the screen pass an electrical
current. When a user touches the screen, the two layers make
contact in the contacted location, whereby a change in elec-
trical field is noted and the coordinates of the contacted loca-
tion calculated. In a capacitive touch screen, a capacitive layer
stores electrical charge, which is discharged to the user upon
contact with the touch screen, causing a decrease in the charge
of the capacitive layer. The decrease is measured, and the
contacted location coordinates determined. In a surface
acoustic wave touch screen, an acoustic wave is transmitted
through the screen, and the acoustic wave is disturbed by user
contact. A receiving transducer detects the user contact
instance and determines the contacted location coordinates.
The touch screen may or may not include a proximity sensor
to sense anearness of object, such as auser digit, to the screen.

The term “vehicle” refers to a device or structure for trans-
porting animate and/or inanimate or tangible objects (e.g.,
persons and/or things), such as a self-propelled conveyance.
The term “vehicle” as used herein includes any conveyance,
or model of a conveyance, where the conveyance was origi-
nally designed for the purpose of moving one or more tan-
gible objects, such as people, animals, cargo, and the like. The
term “vehicle” does not require that a conveyance moves or is
capable of movement. Typical vehicles may include but are in
no way limited to cars, trucks, motorcycles, busses, automo-
biles, trains, railed conveyances, boats, ships, marine convey-
ances, submarine conveyances, aircraft, space craft, flying
machines, human-powered conveyances, and the like.

The preceding is a simplified summary of the disclosure to
provide an understanding of some aspects of the disclosure.
This summary is neither an extensive nor exhaustive over-
view of the disclosure and its various aspects, embodiments,
and/or configurations. It is intended neither to identify key or
critical elements of the disclosure nor to delineate the scope of
the disclosure but to present selected concepts of the disclo-
sure in a simplified form as an introduction to the more
detailed description presented below. As will be appreciated,
other aspects, embodiments, and/or configurations of the dis-
closure are possible utilizing, alone or in combination, one or
more of the features set forth above or described in detail
below.

29

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a vehicle configured in accordance with an
embodiment;

FIG. 2is ablock diagram of a processing module according
to an embodiment;
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FIG. 3 depicts a vehicle implementing processing modules
configured in according with an embodiment;

FIG. 4 is a block diagram depicting a vehicle communica-
tion system according to an embodiment;

FIG. 5 is a block diagram depicting a communication
architecture according to an embodiment;

FIG. 6 depicts a flow diagram according to an embodiment;

FIG. 7 depicts a flow diagram according to an embodiment;

FIG. 8 depicts a flow diagram according to an embodiment;

FIG. 9 depicts a flow diagram according to an embodiment;

FIG. 10 depicts a flow diagram according to an embodi-
ment;

FIG. 11 depicts a flow diagram according to an embodi-
ment;

FIG. 12 is a block diagram depicting daisy-chain commu-
nications;

FIG. 13 is a block diagram depicting an embodiment;

FIG. 14 depicts a flow diagram according to an embodi-
ment; and

FIG. 15 depicts a flow diagram according to an embodi-
ment.

DETAILED DESCRIPTION

Overview

The present disclosure describes a vehicle implementing
one or more processing modules. These modules are config-
ured to connect and interface with the various buses in the
vehicle, where the various buses are connected with the vari-
ous components of the vehicle to facilitate information trans-
fer among the vehicle components. The vehicle includes a
processing module to collect and report mapping informa-
tion, update on board maps based on collected mapping infor-
mation, and report the whereabouts of felons and other per-
sons of interest.

The Vehicle

FIGS. 1-3 collectively illustrate a vehicle 100 incorporat-
ing various features.

Referring to FIG. 1, the vehicle 100 includes, among many
components common to vehicles, wheels 104, a power source
108 (such as an engine, motor, or energy storage system (e.g.,
battery or capacitive energy storage system)), a manual or
automatic transmission 112, a manual or automatic transmis-
sion gear controller 116, a power controller 120 (such as a
throttle), a braking system 136, a steering wheel 140, a dis-
play panel 144 (e.g., a dashboard displaying information
regarding components in vehicle 100), and an occupant seat-
ing system 148.

Other components in vehicle 100 include communication
components such as a wireless signal receiver 152 to receive
wireless signals from signal sources such as roadside beacons
and other electronic roadside devices, and a satellite position-
ing system (“SPS”) receiver 156 (e.g., a Global Positioning
System (“GPS”) (US), GLONASS (Russia), Galileo posi-
tioning system (EU), Compass navigation system (China),
and Regional Navigational Satellite System (India) receiver).

The vehicle 100 also includes a number of control units and
sensors for the various components of vehicle 100. Exem-
plary control units and sensors therefor include wheel state
sensor 160 to sense one or more of vehicle speed, accelera-
tion, deceleration, wheel rotation, wheel speed (e.g., wheel
revolutions-per-minute), wheel slip, and the like. Power
source controller and energy output sensor 164 controls the
power source and to senses a power output of the power
source 108. Example aspects of power source controller and
energy output sensor 165 include balancing the mixture of
fuel (e.g. gasoline, natural gas, or other sources of fuel) and
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other elements (e.g. air for combustion) and measuring one or
more of current engine speed (e.g., revolutions-per-minute),
energy input and/or output (e.g., voltage, current, fuel con-
sumption, and torque), and the like. Switch state control unit
168 activates or deactivates the power source (e.g. the igni-
tion). Transmission control unit (“TCU) 170 sets the current
state the transmission (e.g., gear selection or setting) based on
the state of gear controller 116. Power control unit 174 sets
the throttle for power source 108 given the state of power
controller 120. Brake control unit 176 operates the current
state (braking or non-braking) of braking system 136 based
on the state of the brake controller (which could be linked to
power controller 120).

Vehicle 100 also includes other control units and sensors
for safety purposes. An airbag deployment system includes an
airbag deployment control unit 133 and a collision sensor
132. When a collision is detected by collision sensor 132, data
is sent to airbag release control unit 133 which determines
whether to deploy the airbag based on the data received (e.g.,
the speed of the collision and the area of impact to determine
whether an airbag deployment can promote safety). Other
safety components include seat belt control unit and sensors
for setting the seat belt (e.g. engaging or disengaging the seat
belt during hard breaking), head light control unit and sensors
for headlight 128 and other lights (e.g. emergency light, brake
light, parking light, fog light, interior or passenger compart-
ment light, and/or tail light state (on or off)), door settings
(locking and unlocking), window settings (opening or clos-
ing), one or cameras or other imaging sensors (which com-
monly convert an optical image into an electronic signal but
may include other devices for detection objects such as an
electromagnetic radiation emitter/receiver that emits electro-
magnetic radiation and receives electromagnetic waves
reflected by the object) to sense objects, such as other vehicles
and pedestrians and optionally determine the distance, trajec-
tory and speed of such objects, in the vicinity or path of the
vehicle, and other components and sensors as known in the
art.

Vehicle 100 further includes components for the conve-
nience and enjoyment of the occupants or operators. Seating
system controller and sensor 178 sets the position and other
settings of a seat and measure various attributes of an occu-
pant of the seat (e.g., the current weight of seated occupant) in
a selected seat of the seating system 148. Entertainment sys-
tem 190, preferably located in the head unit of the passenger
compartment, provides entertainment options such as music
or video for occupants of vehicle 100.

Examples of other vehicle components include one or
more cameras or other imaging sensors (which commonly
convert an optical image into an electronic signal but may
include other devices for detection objects such as an electro-
magnetic radiation emitter/receiver that emits electromag-
netic radiation and receives electromagnetic waves reflected
by the object) to sense objects, such as other vehicles and
pedestrians and optionally determine the distance, trajectory
and speed of such objects, in the vicinity or path of the
vehicle, odometer reading sensor, trip mileage reading sen-
sor, wind speed sensor, radar transmitter/receiver output,
brake wear sensor, steering/torque sensor, oxygen sensor,
ambient lighting sensor, vision system sensor, ranging sensor,
parking sensor, heating, venting, and air conditioning
(HVAC) sensor, water sensor, air-fuel ratio meter, blind spot
monitor, hall effect sensor, microphone, radio frequency (RF)
sensor, infrared (IR) sensor, vehicle control system sensors,
wireless network sensor (e.g., Wi-Fi and/or Bluetooth sen-
sor), cellular data sensor, and other sensors known to those of
skill in the vehicle art.
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Vehicle 100 includes one or more vehicle buses 180 for
connecting the various components and systems of vehicle
100 as described above. In modern vehicles, subsystems such
as an anti-lock braking system (ABS), which may be used by
brake control unit 176 and braking system 136, engine control
unit (ECU), which may be used by power source control 164,
transmission control unit (TCU), which may beused by trans-
mission control unit 170 and gear controller 116, and supple-
mental restraint system (SRS), such as airbag deployment
control unit 133 and collision sensor 132 and seating system
controller and sensor 178, are frequently interconnected
using a standardized bus. Standardized buses for use in
vehicles include Controller Area Network (CAN), and Local
Interconnect Network (LLIN) and others, as are known in the
art. In particular, these components and subsystems may use
the high-speed CAN bus for real-time information. Other
components with lower priorities may use the low-speed
CAN bus to transmit information. Vehicle bus 180 (which is
optional) is illustrated as one bus in FIG. 1. However, vehicle
100 may include one or more of these standardized buses,
such as a combination of the high-speed and low-speed CAN,
LIN, and/or other buses. Also, vehicle bus 180 may further
include and support extensions to standardized buses, such as
the FlexCAN extension to the CAN bus. Further, vehicle bus
180 may include standardized communication networks that
can be implemented vehicle 100. Well known networks
include Ethernet, Wi-Fi, USB, I°C, RS232, RS485 and
FireWire.

Vehicle 100 also includes processing module 124. Prefer-
ably, processing module 124 is placed in the trunk, hood (not
shown), behind the head unit (not shown), and/or other acces-
sible but unseen locations. Processing module 124 is coupled
to vehicle bus 180 and provides processing for data related to
vehicle bus 180 and other vehicle components.

Processing modules, for example, can perform, monitor,
and/or control critical and non-critical tasks, functions, and
operations, such as interaction with and/or monitoring and/or
control of critical and non-critical on board sensors and
vehicle operations (e.g., engine, transmission, throttle, brake
power assist/brake lock-up, electronic suspension, traction
and stability control, parallel parking assistance, occupant
protection systems, power steering assistance, self-diagnos-
tics, event data recorders, steer-by-wire and/or brake-by-wire
operations, vehicle-to-vehicle interactions, vehicle-to-infra-
structure interactions, partial and/or full automation, telemat-
ics, navigation/SPS, multimedia systems, audio systems, rear
seat entertainment systems, game consoles, tuners (SDR),
heads-up display, night vision, lane departure warning, adap-
tive cruise control, adaptive headlights, collision warning,
blind spot sensors, park/reverse assistance, tire pressure
monitoring, traffic signal recognition, vehicle tracking (e.g.,
LoJack™), dashboard/instrument cluster, lights, seats, cli-
mate control, voice recognition, remote keyless entry, secu-
rity alarm systems, and wiper/window control). Processing
modules can be enclosed in an advanced EMI-shielded enclo-
sure containing multiple expansion modules. Processing
modules can have a “black box” or flight data recorder tech-
nology, containing an event (or driving history) recorder
(containing operational information collected from vehicle
on board sensors and provided by nearby or roadside signal
transmitters), a crash survivable memory unit, an integrated
controller and circuitry board, and network interfaces. Pro-
cessing module 124 is further disclosed with reference to
FIG. 2.

With reference to FIG. 3, multiple processing modules
124a-¢ may be located at various disparate, spaced apart
locations in a common vehicle. The multiple distributed loca-
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tions of the processing modules provide redundancy in the
event of a collision or other catastrophic event. For example,
a collision with the rear of the vehicle 100 may damage one
processing module 124¢ but not processing modules 124a
and b in a forward area of the vehicle 300.

A user can be an occupant of a vehicle 100 that implements
the system of FIG. 1. A user can further be an assembler,
technician, or mechanic working on the vehicle to configure
the system of FIG. 1 for use by an end-user of the vehicle.

FIG. 2 illustrates an exemplary block diagram for a (pri-
mary and/or secondary) processing module 124a-c.

Processing module 124 may include processor 210,
memory 220, storage 230, and interfaces for one or more
buses 240-270. Among the interfaces 240-270 include high-
speed CAN bus 240, low-speed CAN bus 250, LIN bus 260,
network interface 270, and/or wireless interface 280. One
skilled in the art will recognize that processing module 124
may take other configurations and with other buses as known
in the art, and interfaces 240-290 may be implemented with
more or fewer buses than those shown.

The operations of processing module 124 will now be
described with respect to the high-speed CAN bus interface
240 and low-speed CAN bus interface 250 as an exemplary
configuration in one embodiment of the invention. In one
implementation, processing module 124 receives data trans-
mitted over vehicle bus 180 through high-speed CAN bus
interface 240 and/or low-speed CAN bus interface 250. Data
transmitted over the high-speed CAN bus includes priority
data from subsystems such as anti-lock braking system
(ABS), which may be used by brake control unit 176 and
braking system 136, engine control unit (ECU), which may
be used by power source control 164, transmission control
unit (TCU), which may be used by transmission control unit
170 and gear controller 116, and supplemental restraint sys-
tem (SRS), such as airbag deployment control unit 133 and
collision sensor 132 and seating system controller and sensor
178, as described above. Data transmitted over the low-speed
CAN bus includes other noncritical data, such as engine tem-
perature and oil pressure sensor readings.

Wireless interface 280, by contrast, can be a transceiver for
one or more long, intermediate, or short range wireless net-
works, such as aradio (e.g., cellular such as CDMA, GSM, or
1S-95 network), 802.X, a WiFi™ network, a Bluetooth™
network, and the like, sending and receiving a wide variety of
information, including lower priority information, such as
data for the convenience and enjoyment of the occupants in
entertainment system 190 or seating system 148. The wireless
interface 280 can access information over one or more wire-
less networks using an appropriate protocol, such as the Wire-
less Application Protocol, Wireless Internet Protocol, Wire-
less Session Protocol, Bluetooth Wireless Protocol, Wireless
Datagram Protocol, Wireless HART Protocol, Wired Equiva-
lent Privacy (WEP), MiWi and MiWi P2P, RuBee (IEEE
standard 1902.1), Wireless USB, Wireless Transport Layer
Security (WTLS), and the like. In one vehicle configuration,
the wireless interface 280 connects, via a short distance pro-
tocol such as Bluetooth™ or WiFi™, to an external compu-
tational device, such as a cell phone or tablet computer, for
access to remote nodes over the Internet.

Local network interface 270 is a transceiver for signals
exchanged with other on board components of the vehicle
(including the components discussed above with respect to
FIG. 1). The signals may be sent over a wired or wireless (or
combination thereof) network. In one configuration, the local
network interface is a wireless access point. Any suitable



US 9,240,018 B2

11

local area network protocol may be used, with the Ethernet
protocol and the short-range protocols mentioned above
being examples.

The processor 210 may comprise a general purpose pro-
grammable (micro) processor or controller for executing
application programming or instructions. In accordance with
at least some embodiments, the processor 210 may include
multiple processor cores, and/or implement multiple virtual
processors. In accordance with still other embodiments, the
processor 210 may include multiple physical processors. As a
particular example, the processor 304 may comprise a spe-
cially configured application specific integrated circuit
(ASIC) or other integrated circuit, a digital signal processor,
a controller, a hardwired electronic or logic circuit, a pro-
grammable logic device or gate array, a special purpose com-
puter, or the like. The processor 210 generally functions to run
programming code or instructions implementing various
functions of the device 200.

Memory 220 is for use in connection with the execution of
application programming or instructions by the processor
210, and for the temporary or long term storage of program
instructions and/or data. As examples, the memory 220 may
comprise RAM, DRAM, SDRAM, or other solid state
memory. Alternatively or in addition, data storage 230 may be
provided. Like the memory 220, the data storage 230 may
comprise a solid state memory device or devices. Alterna-
tively or in addition, the data storage 230 may comprise a hard
disk drive or other random access memory.

In one application, processing module 124 is configured to
process information sent over the CAN buses. As priority data
is received by processing module 124 from high-speed CAN
bus interface 240 and/or low-speed CAN bus 250, processing
module 124 may determine the nature of the received data and
independently do further processing on the received data. In a
preferred embodiment, processor 210 executes instructions
stored in memory 220 to perform these functions. Further,
memory 220 serves as stores and retrieves for data by proces-
sor 210.

In one configuration, processing module 124 only receives
data over high-speed CAN bus 240 and may send the data
back over low-speed CAN bus 250. As the CAN bus provides
arbitration-free transmission, processing module 124 may
passively listen to information traffic, which includes priority
data from the various components as discussed, sent over
high-speed CAN bus 240. Processing module 124 then deter-
mines if a piece of received information may need further
processing and should be sent to devices via low-speed CAN
bus 250.

For example, collision sensor 132 may have detected a
frontal collision. In one data path, collision sensor 132 may
send a signal with details to the collision (i.e. areas of impact
and/or force and/or velocity of impact) over high-speed CAN
bus 240 with specific target to airbag release control unit 133
to potentially deploy the airbags once airbag release control
unit 133 determines that it is suitable to do so upon the receipt
of the sent data. Since the CAN bus is arbitration-free, pro-
cessing module 124 also receives the collision information
from collision sensor 132. Processing module 124 then pro-
cesses the information received to determine to relay the
information to an information display (i.e., display console of
entertainment system 190) via the low speed CAN bus 250.

It is noted that the data rate is limited in the current imple-
mentations of the CAN bus. However, future implementa-
tions may allow for higher speeds such that the CAN bus may
support data rate suitable for multimedia application. In these
implementations, processing module 200 may be configured
to leverage the CAN bus for multimedia use. For example,
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real-time multimedia information (i.e. analog/digital radio or
television signal) may be received by an antenna and trans-
mitted through a CAN bus via processing unit 200 to enter-
tainment system 190. At some point in time, one component
of'vehicle 100 may have suffered a malfunction that requires
information the driver. In the default implementation of the
CAN bus, the higher priority signal from the malfunctioning
component will have priority over the multimedia informa-
tion. With the leveraged CAN bus by processing module 200,
the high priority signal from the malfunctioning component
can be further processed by processor 210. If processor 210
determines that the malfunction is minor, processor 210 may
relay the malfunction information to the low speed CAN bus
250 but being mixed in with the multimedia information such
that there is little disruption to playing backing the multime-
dia information. Further, processor 210 may also consider if
the malfunction requires further processing such as notifica-
tion to a repair facility or emergency services.

In another configuration, processing module 200 may
leverage other buses such as the network interface 270 and/or
wireless interface 280 that have more bandwidth for the data.
For example, while the present implementation of the CAN
bus would not support multimedia information with any sub-
stantial bit rate, the network interface 270 may be leveraged
such that while CAN bus information is received via the high
speed CAN bus 240, multimedia information is relayed sepa-
rately via the network interface 270. This enables the process-
ing module 200 to implement the previous example discussed
involving relaying information regarding malfunctioning
component without waiting for a future implementation of
the CAN bus.

In another application, a processing module 124 may add
further expansion modules 290A-N for further capabilities.
For example, expansion modules 290A-N may contain a cel-
Iular telephony module. The cellular telephony module can
comprise a GSM, CDMA, FDMA, or other digital cellular
telephony transceiver and/or analog cellular telephony trans-
ceiver capable of supporting voice, multimedia and/or data
transfers over a cellular network. Additionally, expansion
modules 290A-N can include other cellular telephony mod-
ules from different providers or modes for other wireless
communications protocols. As examples, the modules for
other wireless communications protocols can include a Wi-
Fi, BLUETOOTH™, WiMax, infrared, or other wireless
communications link. The cellular telephony module and the
other wireless communications module can each be associ-
ated with a shared or a dedicated antenna. Further, expansion
modules 290A-N may also include other wired bus modules
that may connect to additional essential and nonessential
vehicle components that may be installed or upgraded in the
future. Processing modules 290A-N may contain functions
critical to the operation of the vehicle such as engine control
(ECU), transmission control (TCU), airbag control, various
sensors, or other operational or safety related components.
Further, processing modules 290 may take on more process-
ing duties from a vehicle component 310 connected to bus
380. Thus, processing modules 124A-C benefits from redun-
dancy in the case that one of modules malfunctions. Further,
in a vehicle collision, it is expected that at least some of the
processing modules may totally malfunction. In these cases,
the remaining processing modules may take over limited or
full processing duties of the malfunctioning vehicle compo-
nents 310 or processing modules 124A-C.

In one configuration, processor 210, memory 220, storage
230, and the bus interfaces 240-280 may also be expansion
modules similar to 290A-N. For example, processor 210 may
be initially implemented as an OMAP 4 processor. In the
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future, OMARP 5 processors may be developed and processor
210 may be upgraded as a modular component.

In another application, processing module 124 is able to
support additional vehicle hardware and/or software compo-
nents that are added to the vehicle and is connected to pro-
cessing module 124 via a bus. For example, vehicle 100 may
have installed an additional entertainment system. In one
configuration, processing module 124 can treat the additional
component that is connected to processing module 200 via a
bus as an expansion module 290A-N.

In another configuration, the additional hardware and/or
software component may require further processing for it to
work with processing module 124. For example, the bus
protocol may need to be modified to support communicating
with the additional component because the additional com-
ponent has capabilities beyond the existing protocol (i.e., an
extension to an existing bus architecture). In one implemen-
tation, processing module 124 must first check to ensure that
the additional component complies with OEM defined stan-
dards such that rogue components not recognized for a par-
ticular vehicle would not be supported.

FIG. 3 depicts a vehicle 300 with multiple processing mod-
ules according to an embodiment. Vehicle 300 includes bus
180, vehicle component 310, and processing modules 124A-
C.

Vehicle component 310 is an exemplary vehicle compo-
nent for illustration purposes that is connected to bus 380.
Vehicle component 310 may represent any of the vehicle
components discussed in connection with vehicle 100 (FIG.
1).

Each of the processing modules 124 A-C is each coupled to
bus 180. Processing module 124A is located in the engine
compartment of vehicle 300; processing module 124B is
located in the passenger compartment of vehicle 300; and
processing module 124C is located in the truck of vehicle
300.

In one configuration, some of the processing modules
324A-C may have limited processing functions as compared
to the others. For example, processing module 124 A may act
as the default processing module for vehicle 300 normally
because of its location being close to most critical vehicle
components in the engine compartment (i.e., ECU, TCU). If
the other processing modules 124B-C are only needed for
redundancy, they may be implemented to only have limited
capabilities (i.e., these processing modules would not be
require to have processing all critical and non-critical func-
tions). This implementation has the advantage of reduced
costs and/or space as compared to fitting processing module
will full capabilities. The processing modules 124A-C may
also have cascading levels of capabilities. For example, pro-
cessing module 124B is fitted in the passenger compartment
and is deemed to most likely survive a collision; it may be
required to have capabilities critical to vehicle operation but
no other capabilities to save space in the passenger compart-
ment. Processing module 124C may have additional capabili-
ties such as a cellular module so that emergency calls may be
automatically placed if the default processing module 124A
fails.

In another configuration, each of the processing modules
124A-C may have different capabilities. For example, pro-
cessing module 124A may have capabilities only for critical
vehicle functions; processing module 124C may have capa-
bilities only for non-critical vehicle functions; and processing
module 124B may be reserved for back-up processing of both
critical and non-critical vehicle functions. In one implemen-
tation, processing may be off-loaded to another processing
module if one module becomes overloaded. This configura-
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tion has the advantage further reduction in costs and space
because processing power is not wasted due to redundancy. In
the case where one processing module malfunctions, the
other processing modules may pick up processing duties via
a processor off-load procedure. If there is not enough pro-
cessing power all wanted functionalities, the processing mod-
ules may work together to prioritize critical vehicle functions
ahead of non-critical functions.

FIG. 4 depicts the vehicle 100 in communication, via first,
second, . .. networks 1504 a, b, . . ., with aremote node 1500,
such as a computational device, e.g., a server, mobile phone,
tablet computer, laptop computer, personal computer, and the
like, of the vehicle owner, law enforcement authority, insur-
ance company, vehicle or parts manufacturer/vendor (e.g., to
provide vehicle diagnostics, maintenance alerts, vehicle or
partrecall notifications, and/or predictive analytics), a service
provider (e.g., a convenience service provider such as a ser-
vice to connect the vehicle operator with a dealer, a service to
locate the vehicle, a service to provide vehicle information
and/or feature assistance, an automotive navigation system
and a service to start a vehicle (OnStar™ being an example),
a location-based service provider (e.g., traffic and/or weather
reporting and/or adviser on gas, accommodations, naviga-
tion, parking assistance, and/or food), Internet content pro-
vider, software vendor, concierge service provider, a process-
ing module of another vehicle, a roadside monitor, sign,
beacon, and the like, to name a few.

The first, second, . . . networks 15044, b, . . . can be any
wireless network, such as a radio or cellular network (e.g.,
CDMA, CDMA2000, AMPS, D-AMPS, TACS, ETACS,
CSK, CDMAOne, GSM, EDGE, GPRS, HSCSD, UMTS,
WCDMA, HSPA, WIMAX, WIMAX ADVANCED, LTE
ADVANCED, or FDMA in accordance with the 1G, 2G, 2G
transitional, 3G, 3G transitional, 4G or 5G cellular network
standards), a Wi Fi network, a Bluetooth network, and the
like.

The vehicle 100 includes on board sensors 1516 (discussed
above with reference to FIG. 1), input/output systems 100, on
board sensors 1516, and processing module 124. The pro-
cessing module 124, in turn, includes a transceiver 1508 to
send and receive signals over a selected one of the first,
second, . . . networks 1504 a, b, . . ., a gateway/firewall 1512
to provide secure connectivity between the various compo-
nents of the vehicle 100 and the first, second, . . . networks
15044, b, . . ., optionally a data collection module 1532 to
collect information both internally and externally, an occu-
pant information module 1550 to collect occupant-related
information, a map updating module 1524 to update locally or
remotely stored map information, a reporting module 1554 to
provide information to a vehicle occupant, and network con-
troller 1528 to supervise local networks and nodes thereof'and
discover and maintain data structures, such as network con-
nectivity maps or network topology, describing discovered
network nodes. As will be appreciated, the logic for the data
collection module 1532, occupant information module 1550
to access and/or maintain occupant information, map updat-
ing module 1524, reporting module 1554, gateway/firewall
1512, and network controller 1528 can be contained within
memory/storage 220, 330. The various components are con-
nected by a bus, wireless network, or combination thereof
(denoted by reference 1536).

The gateway/firewall 1512 can be any suitable module that
can maintain secure connectivity. The need for the gateway/
firewall is necessitated by the assignment of a wireless data
network address, such as defined by IPv6 (Internet Protocol
version 6), with the corresponding processing module 124.
As will be appreciated, IPv6 addresses, as commonly dis-
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played to users, consist of eight groups of four hexadecimal
digits separated by colons, for example 2001:0 db8:85a3:
0042:0000:8a2¢:0370:7334.

Each processing module 124 can have an independent net-
work address or use a common network address. The gateway
can be any module equipped for interfacing with another
network that uses one or more different communication pro-
tocols. The firewall can use any technique to maintain secu-
rity, including network address translation, network layer or
packet filtration, application-layer firewall, and the like.

Referring now to FIG. 5, a further network architecture will
now be described. The network architecture includes a ser-
vice provider 1500 (having a server 2700 and associated
database 2704), such as a service providing route information
(e.g., automotive navigation, traffic, accident, roadside ser-
vice (e.g., service station, fuel station, hotel, motel, and/or
restaurant information and other road database information),
points of interest, and/or weather and road condition infor-
mation), first, second, . . . nth roadside sensor(s) 504a-n
providing roadside information to and/or receiving vehicle
information from the vehicle, first sign, second sign, . . . mth
sign 508a-m, providing advertising information to and/or
receiving occupant preference information from the vehicle,
and first, second, . . . pth vehicle 100a-b, all in wireless
communication with one another, via network 1504.

Road database information or route information provided
by the service provider 1500 can be a vector map of some area
of interest. Street names or numbers and house numbers are
encoded as geographic coordinates so that the user can find
some desired destination by street address (see map database
management). Points of interest (waypoints) will also be
stored with their geographic coordinates. Point of interest
specialties include speed cameras, service stations, fuel sta-
tions, lodging facilities, restaurants, traffic levels along pos-
sible routes, public parking, and “parked here” (or “you
parked here”). Contents can be produced by the user base as
their cars drive along existing streets (Wi-Fi) and communi-
cating via the internet, yielding a free and up-to-date map.
The map format can be any suitable format including CARIN
database format (CDF), SDAL, and physical storage format
(PSF).

Roadside monitors can sense or monitor a number of dif-
ferent parameters for use by the map updating module,
including emission levels, traffic levels, traffic speed, and
weather or road conditions. An exemplary roadside monitor is
provided by intelligent Speed Adaptation (ISA), also known
as Intelligent Speed Assistance and Speed Alerting, is any
system that constantly monitors vehicle speed and the local
speed limit on a road and implements an action when the
vehicle is detected to be exceeding the speed limit. This can
be done through an advisory system, where the driver is
warned, or through an intervention system where the driving
systems of the vehicle are controlled automatically to reduce
the vehicle’s speed.

Advertising information, provided by roadside signs or
other beacons, can include, for example, vendor or service
provider name, contact information, and map location (which
can automatically be input by the reporting module into an
automotive navigation system application in a memory of the
vehicle), product or service information (including cost), and
the like. The vehicle 100 may provide information to intelli-
gent signs or beacons regarding the operator’s or an occu-
pant’s current and/or historic preferences, needs or require-
ments to discourage or encourage provision of advertising
information to the vehicle. Alternatively, the processing mod-
ule 124 can use the preferences, needs or requirements to
filter out advertising information not of interest to the opera-
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tor or occupant, thereby presenting to the operator and/or
occupant only advertising information of interest. The report-
ing module can, in response to occupant input, initiate auto-
matically a contact between the occupant and the service
provider or vendor. Alternatively, the session can be initiated
automatically by the roadside sign or beacon.

The network can be any wireless network including those
discussed above.

As noted, each of the first, second, . . . nth roadside sensors
504a-n, first, second, . . . mth signs 508a-m, and first,
second, . . . pth vehicles 100a-p can have an associated Inter-
net address, such as defined by IP version 6, and are therefore
addressable by one another. The address of one node can be
discovered by another node using any suitable discovery pro-
tocol. The various nodes thereby can form a vehicular ad-hoc
network or a mobile ad-hoc network. Routing within the
ad-hoc network can be effected by any suitable protocol,
including table-driven (pro-active) routing protocols, reactive
(on-demand) routing protocols, flow-oriented routing proto-
cols, hybrid routing protocols, hierarchical routing protocols,
backpressure routing protocols, host specific routing proto-
cols, power-aware routing protocols, multicast routing proto-
cols, geographical multicast protocols, on-demand data
delivery routing protocols, and the like.

A number of examples will now be discussed to illustrate
the various modules.

FIG. 12 depicts a vehicular ad-hoc network. First and third
vehicles 100a and ¢ are out of wireless communication range
of one another and are therefore unable to communicate. Each
of the first and third vehicles 1002 and ¢, however, are in
wireless communication range of, and therefore able to com-
municate with, second vehicle 1005. The first vehicle 100a
can therefore wireless transmit information, such as route
information, to the second vehicle 1005, and the second
vehicle 1005, in a type of daisy-chain, can transmit the infor-
mation received from the first vehicle 100a to the third vehicle
100c¢. This process can be repeated from car-to-car not only to
enable each car in the communication chain to update inter-
nally or locally stored information but also to add its respec-
tive collected information to the received information and
forward the combined information to a next vehicle in the
chain.

By way of illustration, daisy chaining can be used as a
means to provide a proximity warning to determine and alert
the presence of adjacent vehicles, road conditions. In particu-
lar, the present disclosure allows a vehicle to communicate
with vehicles in a determined proximity of the vehicle. Spe-
cifically, a vehicle may provide route information to adjacent
vehicles and can “daisy-chain” back to a given user to trans-
mit general traffic information back up the chain. In one
embodiment, each vehicle is a node in a network of vehicles.
This network of vehicles may be self-configurable and self-
healing. In other words, there is no central point of intelli-
gence required because the nodes are distributed among dif-
ferent vehicles. It is anticipated that each vehicle only needs
to know the information from surrounding and/or adjacent
vehicles. Other types of route information (e.g., automotive
navigation, traffic, accident, roadside service (e.g., service
station, fuel station, hotel, motel, and/or restaurant informa-
tion and other road database information), points of interest,
and/or weather and road condition information), can also be
daisy chained.

FIG. 13 depicts object sensing enabled by the exchange of
information between vehicles. The present disclosure
describes a communication between first and second vehicles
100a and b and a roadside object 1300, such as a pedestrian,
cyclist, sign, beacon, and the like to determine presence,
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proximity or relative spatial locations, trajectory, heading, or
bearing, and/or likelihood of collision. These communication
1304 may be based on information beyond vehicle proximity
sensing. For example, a phone may use its location-based
information and/or associated sensors to determine position
(e.g., SPS location coordinates) and at least one travel vector.
The phone may send a ping message asking if there is anyone
adjacent to (or within a certain spatial distance of) the trans-
mitting vehicle. In response, nearby phones, devices, and/or
vehicles may respond with a presence indication and/or spa-
tial location (e.g., SPS location coordinates). It is anticipated
that the vehicle or roadside object 1300 could also send this
ping message. In some embodiments, the presence indication
may include, but is not limited to, information such as a
device’s location, travel vector, distance to response device,
and device type.

As can be appreciated, data relating to the presence of a
vehicle may be obtained from a number of different systems
in a number of different ways. For example, the system may
use timed radio waves, poll various SPS units and information
and perform calculations, of speed, location, direction, colli-
sion/safe stop, airbag status, to relay valuable information
throughout the daisy-chain. As a further example, if at least
one vehicle is traveling in the wrong direction, against the
usual flow of traffic, other vehicles may be alerted by receiv-
ing information from the at least one vehicle travelling in the
wrong direction. In addition, information gleaned from the
response and actions of other vehicles may be relayed to each
vehicle. Therefore, if other vehicles are slowing, pulling-
over, and even stopping, adjacent vehicles are alerted of these
actions.

FIG. 18 illustrates a sensing method where elements and
usage may be controlled based on environmental factors in
accordance with embodiments of the present disclosure. Spe-
cifically, an aspect of the present disclosure is directed to the
control of vehicle sensors, roadside sensors and monitors,
beacons, and signs to conserve energy usage and data transfer
based on multiple factors. In one embodiment, it is antici-
pated that certain sensors, monitors, beacons, and signs do not
need to continually operate at times of the day and/or days
where traffic is minimal. For example, the system may
observe that traffic is extremely light in a given area, and/or
because the caris in motion at a time of the day (e.g., 2:00 am)
certain sensors, monitors, beacons, and signs may be con-
trolled to sense, or sample, less frequently. It is further antici-
pated that certain sensors, monitors, beacons, and signs may
be deactivated completely depending on the conditions. Fac-
tors contributing to this intelligent energy-saving feature may
be based on sensed vehicle access, time of day, traffic info
from a Automotive navigation system, reported conditions
from other users, and the like.

Referring to FIG. 14, a microprocessor receives a stimulus
(step 1400), such as passage of time, passage of a vehicle,
query from a sensor, monitor, beacon, and/or sign, and the
like. The microprocessor, in response, determines data col-
lection and/or sensing behavior based on a selected rule set
(step 1404). The rule set may be default and/or varied,
updated, or modified based on observed behavior patterns of
traffic or other random or pseudorandom events. The micro-
processor next implements the behavioral rules for a selected
time period and/or number of cycles. When the timer, cycles,
or time period has expired, the microprocessor terminates
operation. When the timer, cycles, or time period has not
expired, the microprocessor returns to step 1408.

Collected route information may be applied by the map
updating module 1524 to map updates. Specifically, sensors,
monitors, beacons, and/or signs may be directed to relay
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specific information during nonpeak times. This information
may include map comparisons relating to road position, lane
number, and size. It is anticipated that all of this data may be
compiled with a combination of vehicle and/or roadside sen-
sors, monitors, beacons, and/or signs. Additionally, sensors,
monitors, beacons, and/or signs on lane dividers, signs, and
other markings may communicate with a vehicle to provide
more information relating to map, and other, data.

The processing module can be used to determine an accu-
rate location of a vehicle in accordance with embodiments of
the present disclosure. Currently, a smart phone may be used
to record information relating to a parked vehicle. However,
this information is typically input by a user and resides with a
phone. It has not been disclosed heretofore that a vehicle
provides information relating to its specific position using
data in addition to that provided a SPS unit.

The processing module can use multiple sensors to deter-
mine the current location of the corresponding vehicle and
relay that position to a smart phone and/or other device.
Specifically, in addition to providing SPS or other location
information (via cell towers, and/or WiFi access points, etc.)
the vehicle may use temperature sensors, altitude sensors,
barometric pressure sensors and the like to determine whether
the vehicle is located in or near an underground structure,
under a tree, or other landmark. An exemplary use of such a
system may have application when parking a car at an airport
or shopping area. If the vehicle is parked underground in the
summer, the surrounding temperature may be cooler than
ambient temperatures. This comparison may be made by
comparing data obtained from vehicle sensors with data
obtained regarding the local ambient temperature.

FIG. 5 can depict a real-time traffic system 1500. Currently,
vehicle operators, can receive general traffic information
from a service like XM or Sirius radio. This service provides
traffic information received and relayed from static monitors
to an XM or Sirius device installed in an automobile.

The system 1500 includes a central database (such as XM
or Sirius traffic) 2704 and associated server 2700 with traffic
information obtained from vehicles and associated devices.
This information may then be relayed to vehicles in real-time.
Data obtained from the operation of a vehicle may be used in
determining traffic conditions (signal breaking, speed, etc.).
Specifically, the daisy-chain network and sensors previously
described can provide information to be used in interpreting
the real-time traffic conditions. For example, several vehicles
slowing to a stop could indicate an accident or emergency that
could be relayed to the public. The real-time traffic system
would then correlate the information and provide the col-
lected and correlated traffic information to the public, such as
by a broadcast or push or pull signaling mechanism.

Additionally, the availability of this data may be limited to
dissemination to a select few. For example, those who con-
tribute data relating to traffic may be those who can receive
information relating to overall traffic conditions. Otherwise,
the signal may be blocked to others, those who do not activate
feature, and/or participate in the information collection, etc.

FIG. 5 can also depict a system where map data is updated
from vehicles and associated devices. Currently, map data
and directions may be provided to a vehicle by SPS units, map
disks, or a Automotive navigation system. However, the data
can become old and incorrect as time passes.

The system 1500 where map data is updated based on
information provided by other users and vehicles is provided.
Specifically, the system may get updates on mapped areas by
receiving information provided by a plurality of devices.
Additionally, the system may make corrections to map data
providing accurate data over time.
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The processing module in the automobile may track where
you are currently located. If the SPS unit provides specific
directions to a vehicle and an individual takes a route that does
not follow the directions provided, the area may be flagged for
further investigation. The area would be flagged because fail-
ure to adhere to provided directions may indicate inaccurate
directions and/or changed conditions. The flagged areas may
then be compared to other users’ behavior and travel patterns.
This data may also be collected relating to other settings,
including parking lots, store front locations, etc.

Such information can enable map updates or corrections to
reflect where people are actually driving. Specifically, a
vehicle can track where it is currently located. If a automotive
navigation system directs the vehicle operator to “take route
on X and turn right” but the directions taken by the operator
do not match the directions provided by the automotive navi-
gation system, the particular set of directions can be flagged
for further investigation and comparison to other future users’
behavior and travel patterns. This data can also be collected
relating to other settings, such as parking lots, store front
locations, and the like.

Furthermore, the map updating function may suggest alter-
nate routes in addition to or alternatively to standard map
routes. These alternate routes may be generated by: 1) the SPS
unit, 2) past driver data, 3) compilation of data from other
users/drivers, and 4) combinations thereof. These routes may
also be coded according to the route suggestion type and
source. For example, your current location, or source, is X,
and you want to get to destination, Y; different routes are
provided using a combination of SPS location and other data
coded in alternate colors/numbers/or other identifiers.

The system 1500 can also measure standard travel times for
routes and store them against specific days and times. If a
vehicle travels to a location (e.g., work) at a specific time
every day, it can determine traffic patterns, stoppage at traffic
lights and stop signs, and the like. This data can be aggregated
with multiple users” devices and vehicles to get and project
more realistic arrival times and routes. Standard SPS units
and services with “real-time” traffic cannot perform this func-
tion well. Using dates in the compilation of traffic data and
predicted times is important because a specific date may
provide a better prediction of traffic conditions. By cross-
referencing a particular date against popular holiday and/or
vacation months traffic conditions may be more accurately
predicted. Further, the system may use the sensors associated
with the vehicle to determine estimated traffic times based on
current weather and/or road conditions. Alternatively, the
weather conditions may obtained by connecting to a source
providing data from weather stations and sensors remote
from the vehicle.

The occupant information module 1550 can access and/or
maintain occupant information for each vehicle occupant.
This information, for example, includes occupant identity,
occupant occupation and employer, occupant socioeconomic
status, occupant business and residential addresses, occupant
interests and disinterests, occupant driving history, occupant
current and historic driving behavior and patterns, occupant
medical history and/or condition, occupant interpersonal
associations with other persons (e.g., contacts), criminal his-
tory, and the like. This information can be used for a variety of
purposes including filtering advertising information to deter-
mine what is of interest to the occupant, warning other
vehicles of driving behavior, warning other vehicles of crimi-
nal history of the occupant, and the like.

The occupant information module 1550 can exchange
information with one or public records databases 2704 via
server 2700 for the purposes of general awareness. Currently,
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sexual predators, felons, parolees, and other offenders must
register with a “sexual predator database” or other database to
alert the public of their home location. However, there is
nothing that continually tracks a sexual predator or offender
or alerts others if a sexual predator or offender is nearby in
his/her car.

The occupant information module can connect to a sexual
predator and/or other database and use contextual or offender
behavioral patterns to determine predator whereabouts.
Using information relating to a home position of a sexual
predator or other offender and comparing that position to a
given automobile’s repeated park position, the occupant
information module may make a connection between a preda-
tor or other offender and a given vehicle. In the event that a
vehicle is parked near a predator’s or other offender’s home
location, recorded in the sexual predator database, the vehicle
may associate itself with belonging to the sexual predator or
other offender. Others may then be warned, by the respective
processing module of his or her vehicle, of the sexual preda-
tor’s or other offender’s location depending on the location of
the associated vehicle.

The occupant information module can use one or more
additional checks to verify that the predator’s home is truly
associated with the appropriate vehicle. For example, if the
sexual predator lives in an apartment building with multiple
parking spaces, extra data points may be used not to falsely
associate cars with sexual predators or other offenders. In this
instance, the occupant information module may record
whether the automobile has parked near a known sexual
predator’s or other offender’s work location as an extra factor
to add to the accuracy of identifying the true sexual predator.
Additionally, the occupant information module can make an
assumed association and attempt to verify the information,
such as by accessing state, local, and/or municipal motor
vehicle records in a database 2704 to map an identity of the
sexual predator or other offender against the owner of record
for the respective vehicle, before making the information
public and/or by sending a verification request to a sexual
predator or other offender registry and ask if the sexual preda-
tor or other offender is actually associated with the vehicle.
Although described as relating to sexual predators, it can be
appreciated by one skilled in the art that the application may
also apply to other known criminals, violent offenders, and
other individuals who may be found in public record data-
bases.

The reporting module 1554 can receive advertising infor-
mation from the Internet, a roadside sign, beacon, transmitter,
or transceiver, apply whitelists, blacklists, and/or user pref-
erences or profile information to determine whether the
advertising information may be presented to or otherwise is of
potential interest to a vehicle occupant, map the current
vehicle spatial location (e.g., SPS coordinates) against a legal
requirements database to determine applicable federal, state,
local or municipal laws regarding vehicle operation, and
determine whether and/or how the advertising information
may be presented to the occupant (e.g., the operator is a driver
and the advertising information cannot be presented visually
to the driver). If permitted, the information can then be pre-
sented to the occupant in the appropriate manner.

The data collection module 1532 can collect vehicle per-
formance information (e.g., speed, acceleration, decelera-
tion, brake usage, accelerator pedal usage, video feeds, and
other information from on board sensors 1516) and vehicle
location information to enable estimates of traffic levels or
congestion and/or accident locations and provide the col-
lected performance information to a remote node 1500, such
as a traffic information provider. For example, several cars



US 9,240,018 B2

21

slowing to a stop along a common length of roadway can
indicate an accident or emergency. An example of such a
provider could be a satellite radio station, such as On Star™
or SiriusXM™, or a department of transportation or other
federal, state, provincial local, or municipal entity. The
remote node 1500 (which includes a server 2700 and central
database 2704) could collect performance and vehicle loca-
tion information from other vehicles and estimate levels of
traffic congestion along a selected roadway. The estimated
level of traffic congestion (which can be qualitative and/or
quantitative (showing average speeds along selected seg-
ments of roadways) are provided to reporting modules in the
contributing and optionally other vehicles substantially in
real time. In one business model, the information is supplied
only to those vehicles contributing performance and vehicle
location information. In one business model, the information
is supplied to subscribing vehicles.

Operation of Network Controller 1528

Referring to FIG. 6, the process of ad-hoc network topol-
ogy discovery will be discussed.

In step 600, the network controller 1528 receives a stimu-
lus. The stimulus can be, for example, the passage of time,
receipt of a network discovery signal or request from another
node in the ad-hoc network, a vehicle operator or occupant
request, and the like.

In decision diamond 604, the network controller 1528
determines whether the stimulus was receipt of a network
discovery signal. If so, the network controller 1528, in step
608, generates a response with mobile network information
and, if not previously received, requests mobile network
information from the signal source in exchange. Mobile net-
work information includes, for example, electronic address
(e.g., Internet protocol address), communication capabilities,
communication link parameters (for communications
between the signal source and recipient nodes) (e.g., encryp-
tion/decryption algorithm, security parameters, window and
frame size link layer parameters, data rates, and other trans-
mission parameters. When received, this information is asso-
ciated with the signal source node in the locally stored net-
work topology at the destination node. When the signal was
not a network discovery signal, the network controller 1528
determines whether the signal source has previously been
discovered and is known to the locally stored network topol-
ogy. When it is not present in the locally stored network
topology, the network controller, in step 612, generates a
network discovery signal or request requesting mobile net-
work information.

Following either steps 608 or 612, the network controller
1528, in step 616, updates the locally stored network connec-
tivity map, or network topology, and returns to step 600.

A further operation of the network controller 1528 is
shown in FIG. 7.

Referring to FIG. 7, the network controller 1528, in step
800, receives a signal to transmit to an external destination,
such as a roadside sensor, sign, or vehicle.

The network controller 1528, in step 804, selects a network
compatible with the type and/or required format of the signal,
such as one or more of local wired network 808, local wireless
network 812, and/or the internet 816, to deliver the signal to a
selected local or remote endpoint. The selection is based on
one or more factors, including a type, urgency, importance
and/or requirements of the signal (e.g., whether the signal
contains an urgent flag or other urgency indicator, a source of
the signal (such as from an on-board sensor or sensor monitor,
a critical component, a non-critical component, and the like),
a type of signal payload (such as whether the signal contains
multimedia), transmission and/or bandwidth requirements
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for the signal (e.g., requisite maximum latency, packet loss,
jitter, and/or transmission rate, transport protocol, quality of
service, and the like)), an operational status (e.g., operational
or nonoperational) of each of the compatible networks, an
operational status of an intermediate node on the compatible
networks, a signal/noise ratio over each of the compatible
networks, available and/or unavailable bandwidth for each of
the compatible networks, current compatible network perfor-
mance parameters (e.g., packet drop, latency, jitter, through-
put, quality of service, and the like), and other factors influ-
encing signal quality, reliability, and/or transmission speed.

Generally, the network selector 2036 determines the type,
urgency, importance and/or requirements of the signal and
one or more of the above parameters for each of the compat-
ible networks, compares the signal parameters with the com-
patible network parameters and selects the compatible net-
work able to currently best satisfy the requisite signal
parameters. For example, a signal from a critical component
generally is transmitted by a local wired network 808, such as
a bus, due to the high signal quality, reliability and/or trans-
mission speed required for the signal. A multimedia signal
would generally not be transmitted by a local wired network
as it is not commonly incompatible with the signal payload.
Such a signal would more typically be transmitted by a local
wireless network 812 (e.g., by Bluetooth™ or WiFi™ or a
“hot spot™) or, if the signal recipient (whether or not an on
board component or remote node) has a corresponding IP
address, by the internet 816.

Once the compatible network is selected for signal trans-
mission, the network controller 1528, in step 820, configures
or causes to be configured the signal in accordance with the
selected network’s transmission protocol. For example, when
the signal is to be transmitted over a local wireless network
812, the signal payload and/or signal itself would generally be
packaged (such as by a protocol stack) in a header and trailer
in accordance with an appropriate one of the WiFi™ or Blue-
tooth™ protocols. By way of further example, when the sig-
nal is to be transmitted over the Internet 816, the signal
payload and/or signal itself would generally be packaged
(such as by a protocol stack) in a header and trailer in accor-
dance with TCP/IP suite of protocols.

The properly configured or formatted signal is then trans-
mitted over the selected compatible network.

Operation of Data Collection Module 1532

Referring to FIG. 15, the process of the data collection
module 1532 will be discussed.

In step 1501, the data collection module 1532 detects a
stimulus, such as receipt of a signal from a vehicle on board
component or sensor, a roadside sensor, beacon, or sign,
another vehicle, a remote node 1500.

In step 1505, the data collection module 1532 determines,
for a received signal, a signal source, a type of signal, and an
informational content of the received signal.

In step 1509, the data collection module 1532 applies pre-
determined rules to filter received information based on the
appropriate destination. For example, when the destination is
another vehicle or a remote node 1500 personal, sensitive or
confidential information to the vehicle operator or occupant is
removed before signal retransmission or new signal genera-
tion and transmission. Other rules may be employed to
remove information irrelevant to the destination for the infor-
mation.

In step 1513, the data collection module 1532 directs the
received information to the appropriate destination.

Operation of Reporting Module 1554

An operation of the reporting module 1554 will now be
discussed with reference to FIG. 8.
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The reporting module 1554, in step 800, receives a stimu-
lus to report collected information to a proposed recipient,
such as the service provider 1500. The stimulus, for example,
can be passage of time, identified navigation map error, user
request, deviation from recommended navigation route to a
selected deviation, receipt of signal from roadside sensor,
sign, or vehicle indicating condition, feature, route, or prob-
lem not reflected on navigation map, and the like.

In step 804, the reporting module 1554 determines the
collected information to be provided based on the identity or
nature of the proposed signal recipient. In effect, this step
determines whether and what collected information the pro-
posed signal destination or recipient is authorized and privi-
leged to receive.

In step 808, the reporting module 1554 retrieves the filtered
collected information and generates and sends the signal to
the recipient.

Operation of Map Updating Module 1524

An operation of the map updating module 1524 will now be
discussed with reference to FIG. 9.

The map updating module 1524, in step 900, receives col-
lected information from a nearby vehicle.

In step 904, the map updating module 1524 updates a
locally stored navigation map with the received collected
information. If requested by the sender or required by a rule,
the map updating module 1524 causes the reporting module
1554 to forward the received collected information to one or
more other nodes in the locally stored network topology.

In step 908, the map updating module 1524 updates the
displayed portion of the map on the touchscreen or other
input/output system with the updated locally stored naviga-
tion map.

Operation of Occupant Information Module 1550

An operation of the occupant information module 1550
will now be discussed with reference to FIG. 10.

The occupant information module 1550 receives a stimu-
lus in step 1000. The stimulus can be passage of time, query
from another vehicle, query from a law enforcement authority
for a current vehicle location, and the like.

In step 1004, the occupant information module 1550 deter-
mines, by an SPS module, the current location of the vehicle.

In step 1008, the occupant information module 1550
accesses felon or other offender information, which may
include static or dynamic information where the felon or
other offender has a tracking device, from a law enforcement
authority system 1500.

In decision diamond 1012, the occupant information mod-
ule 1550 determines whether a felon or other offender is
nearby the current vehicle location.

When no offender is nearby (e.g., within a specified radius
or distance of the current vehicle location), the occupant
information module returns to step 1000.

When an offender is nearby, the occupant information
module in step 1016 determines whether or not to associate
the felon or other offender with the current vehicle. This
determination, for example, can include the felon or offender
identity, the recorded owner of the vehicle, the historic asso-
ciation or interaction of the offender with the vehicle (e.g., the
frequency of contact of the offender with the vehicle, the
frequency of the offender being in proximity to the vehicle,
and the like), the proximity of the vehicle to a place of resi-
dence of the offender, and the like.

When sufficient contacts exist between the offender and
the vehicle, the occupant information module, in step 1020,
associates the offender with the current vehicle.

A further operation of the occupant information module
1550 will now be discussed with reference to FIG. 11.
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In step 1100, the occupant information module receives a
stimulus. The stimulus can be, for example, passage of time,
proximity of the vehicle to a sensitive location for the type of
offense committed by the offender (such as proximity of a
vehicle owned by a pedophile to a school or school yard or
child care facility), and the like.

In step 1104, the occupant information module reports the
current offender location to a law enforcement authority, such
as via system 1500.

Optionally, in step 1108, the occupant information module
reports the offender location to processing modules of one or
more nearby vehicles for presentation to respective operators
and occupants.

The exemplary systems and methods of this disclosure
have been described in relation to vehicle processing mod-
ules. However, to avoid unnecessarily obscuring the present
disclosure, the preceding description omits a number of
known structures and devices. This omission is not to be
construed as a limitation of the scopes of the claims. Specific
details are set forth to provide an understanding of the present
disclosure. It should however be appreciated that the present
disclosure may be practiced in a variety of ways beyond the
specific detail set forth herein.

Furthermore, while the exemplary aspects, embodiments,
and/or configurations illustrated herein show the various
components of the system collocated, certain components of
the system can be located remotely, at distant portions of a
distributed network, such as a LAN and/or the Internet, or
within a dedicated system. Thus, it should be appreciated, that
the components of the system can be combined in to one or
more devices, such as a vehicle computer system, a Personal
Computer (PC), laptop, netbook, smart phone, Personal Digi-
tal Assistant (PDA), tablet, etc., or collocated on a particular
node of a distributed network, such as an analog and/or digital
communications network, a packet-switch network, or a cir-
cuit-switched network or collocated on a particular node of a
distributed network, such as an analog and/or digital commu-
nications network, a packet-switch network, or a circuit-
switched network. It will be appreciated from the preceding
description, and for reasons of computational efficiency, that
the components of the system can be arranged at any location
within a distributed network of components without affecting
the operation of the system. For example, the various com-
ponents can be located in a server. Similarly, one or more
functional portions of the system could be distributed
between a communications device(s) and an associated com-
puting device.

Furthermore, it should be appreciated that the various links
connecting the elements can be wired or wireless links, or any
combination thereof, or any other known or later developed
element(s) that is capable of supplying and/or communicat-
ing data to and from the connected elements. These wired or
wireless links can also be secure links and may be capable of
communicating encrypted information. Transmission media
used as links, for example, can be any suitable carrier for
electrical signals, including coaxial cables, copper wire and
fiber optics, and may take the form of acoustic or light waves,
such as those generated during radio-wave and infra-red data
communications.

Also, while the flowcharts have been discussed and illus-
trated in relation to a particular sequence of events, it should
be appreciated that changes, additions, and omissions to this
sequence can occur without materially affecting the operation
of the disclosed embodiments, configuration, and aspects.

A number of variations and modifications of the disclosure
can be used. It would be possible to provide for some features
of' the disclosure without providing others.
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For example in one alternative embodiment, the systems
and methods of this disclosure can be implemented in con-
junction with a special purpose computer, a programmed
microprocessor or microcontroller and peripheral integrated
circuit element(s), an ASIC or other integrated circuit, a digi-
tal signal processor, a hard-wired electronic or logic circuit
such as discrete element circuit, a programmable logic device
or gate array such as PLD, PLA, FPGA, PAL, special purpose
computer, any comparable means, or the like. In general, any
device(s) or means capable of implementing the methodol-
ogy illustrated herein can be used to implement the various
aspects of this disclosure. Exemplary hardware that can be
used for the disclosed embodiments, configurations and
aspects includes computers, handheld devices, telephones
(e.g., cellular, Internet enabled, digital, analog, hybrids, and
others), and other hardware known in the art. Some of these
devices include processors (e.g., a single or multiple micro-
processors), memory, nonvolatile storage, input devices, and
output devices. Furthermore, alternative software implemen-
tations including, but not limited to, distributed processing or
component/object distributed processing, parallel process-
ing, or virtual machine processing can also be constructed to
implement the methods described herein.

In yet another embodiment, the disclosed methods may be
readily implemented in con junction with software using
object or object-oriented software development environ-
ments that provide portable source code that can be used on a
variety of computer or workstation platforms. Alternatively,
the disclosed system may be implemented partially or fully in
hardware using standard logic circuits or VLSI design.
Whether software or hardware is used to implement the sys-
tems in accordance with this disclosure is dependent on the
speed and/or efficiency requirements of the system, the par-
ticular function, and the particular software or hardware sys-
tems or microprocessor or microcomputer systems being uti-
lized.

In yet another embodiment, the disclosed methods may be
partially implemented in software that can be stored on a
storage medium, executed on programmed general-purpose
computer with the cooperation of a controller and memory, a
special purpose computer, a microprocessor, or the like. In
these instances, the systems and methods of this disclosure
can be implemented as program embedded on personal com-
puter such as an applet, JAVA® or CGI script, as a resource
residing on a server or computer workstation, as a routine
embedded in a dedicated measurement system, system com-
ponent, or the like. The system can also be implemented by
physically incorporating the system and/or method into a
software and/or hardware system.

Although the present disclosure describes components and
functions implemented in the aspects, embodiments, and/or
configurations with reference to particular standards and pro-
tocols, the aspects, embodiments, and/or configurations are
not limited to such standards and protocols. Other similar
standards and protocols not mentioned herein are in existence
and are considered to be included in the present disclosure.
Moreover, the standards and protocols mentioned herein and
other similar standards and protocols not mentioned herein
are periodically superseded by faster or more effective
equivalents having essentially the same functions. Such
replacement standards and protocols having

The present disclosure, in various aspects, embodiments,
and/or configurations, includes components, methods, pro-
cesses, systems and/or apparatus substantially as depicted
and described herein, including various aspects, embodi-
ments, configurations embodiments, subcombinations, and/
or subsets thereof. Those of skill in the art will understand
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how to make and use the disclosed aspects, embodiments,
and/or configurations after understanding the present disclo-
sure. The present disclosure, in various aspects, embodi-
ments, and/or configurations, includes providing devices and
processes in the absence of items not depicted and/or
described herein or in various aspects, embodiments, and/or
configurations hereof, including in the absence of such items
as may have been used in previous devices or processes, €.g.,
for improving performance, achieving ease and‘\or reducing
cost of implementation.

The foregoing discussion has been presented for purposes
of illustration and description. The foregoing is not intended
to limit the disclosure to the form or forms disclosed herein.
In the foregoing Detailed Description for example, various
features of the disclosure are grouped together in one or more
aspects, embodiments, and/or configurations for the purpose
of streamlining the disclosure. The features of the aspects,
embodiments, and/or configurations of the disclosure may be
combined in alternate aspects, embodiments, and/or configu-
rations other than those discussed above. This method of
disclosure is not to be interpreted as reflecting an intention
that the claims require more features than are expressly
recited in each claim. Rather, as the following claims reflect,
inventive aspects lie in less than all features of a single fore-
going disclosed aspect, embodiment, and/or configuration.
Thus, the following claims are hereby incorporated into this
Detailed Description, with each claim standing on its own as
a separate preferred embodiment of the disclosure.

Moreover, though the description has included description
of one or more aspects, embodiments, and/or configurations
and certain variations and modifications, other variations,
combinations, and modifications are within the scope of the
disclosure, e.g., as may be within the skill and knowledge of
those in the art, after understanding the present disclosure. It
is intended to obtain rights which include alternative aspects,
embodiments, and/or configurations to the extent permitted,
including alternate, interchangeable and/or equivalent struc-
tures, functions, ranges or steps to those claimed, whether or
not such alternate, interchangeable and/or equivalent struc-
tures, functions, ranges or steps are disclosed herein, and
without intending to publicly dedicate any patentable subject
matter.

What is claimed is:

1. A vehicle, comprising:

a processor;

a vehicle memory coupled to the processor and comprising

occupant information;

an occupant information module to maintain, in the vehicle

memory, the occupant information for at least one
vehicle occupant and report the occupant information to
a third party, the occupant information comprising one
or more of occupant identity, occupant residential
address, occupant driving history, occupant current and/
or historic driving behavior and/or pattern, and current
vehicle location and one or more of occupant occupa-
tion, occupant employer, occupant socioeconomic sta-
tus, occupant business address, occupant interest, occu-
pant disinterest, occupant interpersonal associations
with other persons, and criminal history, and wherein the
occupant information is used by a third party advertiser
to determine what advertising information is of interest
to the at least one vehicle occupant in connection with
the third party advertiser providing the advertising infor-
mation of interest to the at least one vehicle occupant
while the at least one vehicle occupant is in the vehicle.

2. The vehicle of claim 1, wherein the occupant informa-

tion comprises at least one of driving history, occupant cur-
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rent and/or historic driving behavior and/or pattern and
wherein the third party is an insurance company having an
insurance policy on the vehicle.

3. A method, comprising:

maintaining, by a processor executing a processor execut-

able occupant information module and in vehicle
memory, occupant information for at least one vehicle
occupant for reporting the occupant information to a
third party, the occupant information comprising one or
more of occupant identity, occupant residential address,
occupant driving history, occupant current and/or his-
toric driving behavior and/or pattern, and current vehicle
location and one or more of occupant occupation, occu-
pant employer, occupant socioeconomic status, occu-
pant business address, occupant interest, occupant dis-
interest, occupant interpersonal associations with other
persons, and criminal history, and wherein the occupant
information is used by a third party advertiser to deter-
mine what advertising information is of interest to the at
least one vehicle occupant in connection with the third
party advertiser providing the advertising information of
interest to the at least one vehicle occupant while the at
least one vehicle occupant is in the vehicle.

4. The method of claim 3, wherein the occupant informa-
tion module reports the occupant information to a law
enforcement authority and wherein the occupant information
comprises occupant identity.

5. The method of claim 4, wherein the occupant informa-
tion comprises criminal history.

6. The method of claim 3, wherein the occupant informa-
tion comprises at least one of driving history, occupant cur-
rent and/or historic driving behavior and/or pattern and
wherein the third party is an insurance company having an
insurance policy on the vehicle.

7. The method of claim 3, wherein the occupant informa-
tion module determines, using information received from a
law enforcement database, a criminal history of an possible
vehicle occupant, wherein the occupant information module
compares a current vehicle location to a physical location
associated with a listed criminal offender, and wherein, when
the physical location is within a selected spatial distance of a
current location of the vehicle when parked, a possible asso-
ciation between the criminal offender and the vehicle.

8. The method of claim 5, wherein the occupant informa-
tion module notifies an occupant of a different vehicle of the
criminal history of the vehicle occupant.

9. The method of claim 8, wherein the occupant informa-
tion module notifies the third party of the possible association
when a frequency of the vehicle being spatially proximal to
the physical location is at least a selected threshold.

10. A tangible, non-transitory computer readable medium
comprising processor executable instructions that, when
executed by a processor, maintain, in vehicle memory, occu-
pant information for at least one vehicle occupant for report-
ing the occupant information to a third party, the occupant
information comprising plural of occupant occupation, occu-
pant employer, occupant socioeconomic status, occupant
business address, occupant interest, occupant disinterest,
occupant interpersonal associations with other persons, and
criminal history, and wherein the occupant information is
used by a third party advertiser to determine what advertising
information is of interest to the at least one vehicle occupant
in connection with the third party advertiser providing the
advertising information of interest to the at least one vehicle
occupant while the at least one vehicle occupant is in the
vehicle.
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11. The medium of claim 10, wherein the occupant infor-
mation module reports the occupant information to a law
enforcement authority and wherein the occupant information
comprises occupant identity.

12. The medium of claim 11, wherein the occupant infor-
mation comprises criminal history.

13. The medium of claim 10, wherein the occupant infor-
mation comprises at least one of driving history, occupant
current and/or historic driving behavior and/or pattern and
wherein the third party is an insurance company having an
insurance policy on the vehicle.

14. The medium of claim 10, wherein the instructions
determine, using information received from a law enforce-
ment database, a criminal history of an possible vehicle occu-
pant, wherein the instructions compare a current vehicle loca-
tion to a physical location associated with a listed criminal
offender, and wherein, when the physical location is within a
selected spatial distance of a current location of the vehicle
when parked, a possible association between the criminal
offender and the vehicle.

15. The medium of claim 12, wherein the instructions
notify an occupant of a different vehicle of the criminal his-
tory of the vehicle occupant.

16. The medium of claim 15, wherein the instructions
notify the third party of the possible association when a fre-
quency of the vehicle being spatially proximal to the physical
location is at least a selected threshold.

17. The vehicle of claim 1, wherein the occupant informa-
tion is provided to one or more occupants of one or more other
vehicle.

18. The method of claim 3, wherein the occupant informa-
tion is provided to one or more occupants of one or more other
vehicles.

19. The method of claim 10, wherein the occupant infor-
mation is provided to one or more occupants of one or more
other vehicles.

20. A vehicle, comprising:

a processor;

avehicle memmory coupled to the processor and compris-

ing occupant information; and

an occupant information module to maintain, in the vehicle

memory, the occupant information for at least one
vehicle occupant and report the occupant information to
a third party, the occupant information comprising
criminal history, wherein the occupant information
module reports the occupant information to a law
enforcement authority, wherein the occupant informa-
tion comprises occupant identity, wherein the micropro-
cessor executing the occupant information module
determines, using information received from a law
enforcement database, a criminal history of an possible
vehicle occupant, wherein the processor executing the
occupant information module compares a current
vehicle location to a physical location associated with a
listed criminal offender, and wherein, when the physical
location is within a selected spatial distance of a current
location of the vehicle when parked, a possible associa-
tion between the criminal offender and the vehicle.

21. The vehicle of claim 20, wherein the occupant infor-
mation module notifies an occupant of a different vehicle of
the criminal history of the vehicle occupant.

22. The vehicle of claim 21, wherein the occupant infor-
mation module notifies the third party of the possible asso-
ciation when a frequency of the vehicle being spatially proxi-
mal to the physical location is at least a selected threshold.
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23. A method, comprising:

maintaining, by a processor executing a processor execut-
able occupant information module and in vehicle
memory, occupant information for at least one vehicle
occupant for reporting the occupant information to a
third party, the occupant information comprising one or
more of occupant identity, occupant residential address,
occupant driving history, occupant current and/or his-
toric driving behavior and/or pattern, and current vehicle
location and one or more of occupant occupation, occu-
pant employer, occupant socioeconomic status, occu-
pant business address, occupant interest, occupant dis-
interest, occupant interpersonal associations with other
persons, and criminal history, wherein the occupant
information is provided to one or more occupants of one
or more other vehicles, wherein the processor executing
the occupant information module determines, using
information received from a law enforcement database,
a criminal history of an possible vehicle occupant,
wherein the occupant information module compares a
current vehicle location to a physical location associated
with a listed criminal offender, and wherein, when the
physical location is within a selected spatial distance of
a current location of the vehicle when parked, a possible
association between the criminal offender and the
vehicle.

24. A method, comprising:

maintaining, by a processor executing a processor execut-
able occupant information module and in vehicle
memory, occupant information for at least one vehicle
occupant for reporting the occupant information to a
third party, the occupant information comprising one or
more of occupant identity, occupant residential address,
occupant driving history, occupant current and/or his-
toric driving behavior and/or pattern, and current vehicle
location and one or more of occupant occupation, occu-
pant employer, occupant socioeconomic status, occu-
pant business address, occupant interest, occupant dis-
interest, occupant interpersonal associations with other
persons, and criminal history, wherein the occupant
information is provided to one or more occupants of one
or more other vehicles, wherein the processor executing
the occupant information module reports the occupant
information to a law enforcement authority, wherein the
occupant information comprises occupant identity,
wherein the occupant information comprises criminal
history, wherein the occupant information module noti-
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fies an occupant of a different vehicle of the criminal
history of the vehicle occupant, and wherein the proces-
sor executing the occupant information module notifies
the third party of the possible association when a fre-
quency of the vehicle being spatially proximal to the
physical location is at least a selected threshold.

25. A tangible, non-transitory computer readable medium
comprising processor executable instructions that, when
executed by a processor, maintain, in vehicle memory, occu-
pant information for at least one vehicle occupant for report-
ing the occupant information to a third party, the occupant
information comprising plural of occupant occupation, occu-
pant employer, occupant socioeconomic status, occupant
business address, occupant interest, occupant disinterest,
occupant interpersonal associations with other persons, and
criminal history, wherein the occupant information is pro-
vided to one or more occupants of one or more other vehicles,
wherein the instructions determine, using information
received from a law enforcement database, a criminal history
of an possible vehicle occupant, wherein the instructions
compare a current vehicle location to a physical location
associated with a listed criminal offender, and wherein, when
the physical location is within a selected spatial distance of a
current location of the vehicle when parked, a possible asso-
ciation between the criminal offender and the vehicle.

26. A tangible, non-transitory computer readable medium
comprising processor executable instructions that, when
executed by a processor, maintain, in vehicle memory, occu-
pant information for at least one vehicle occupant for report-
ing the occupant information to a third party, the occupant
information comprising plural of occupant occupation, occu-
pant employer, occupant socioeconomic status, occupant
business address, occupant interest, occupant disinterest,
occupant interpersonal associations with other persons, and
criminal history, wherein the occupant information is pro-
vided to one or more occupants of one or more other vehicles,
wherein the occupant information module reports the occu-
pant information to a law enforcement authority, wherein the
occupant information comprises occupant identity, wherein
the occupant information comprises criminal history,
wherein the instructions notify an occupant of a different
vehicle of the criminal history of the vehicle occupant, and
wherein the instructions notify the third party of the possible
association when a frequency of the vehicle being spatially
proximal to the physical location is at least a selected thresh-
old.
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